D lesions closely invested with plexal elements. Patient follow-up varied from 18 to 116 months (mean 49 months).

Results
The clinical data of the patients is outlined in Table 1 . Eleven women and four men were included in our series, ranging in age from 32 to 67 years (median 48 years). Thirteen patients presented with tumors of the brachial plexus. One patient presented with a tumor of the lumbar plexus, and one patient presented with a tumor of the perneal nerve. The most common presenting symptoms were the presence of a palpable mass and local pain. Ten patients presented with recurrent tumors after prior resection at an outside facility, including three patients who had undergone more than one prior resection of the primary lesion. Four patients presented for treatment after biopsy sampling alone, and in two patients it was unknown whether they had previously undergone treatment or biopsy. Seven patients underwent resection via the supraclavicular approach, three patients via an infraclavicular approach, and in an additional three patients a combined supra-and infraclavicular approach was used. One patient was treated via a posterior subscapular approach to the lesion. The lumbar plexus tumor was resected using a retroperitoneal approach, and the patient with peroneal nerve involvement underwent local resection of the mass only. Eight patients underwent GTR or total resection, and seven underwent subtotal resection.
Postoperatively, four patients reported improvement in their pain status. Six patients reported no change in their level of preoperative pain postoperatively. Five patients noted an increase in their pain postoperatively. One patient reported improvement of weakness postoperatively, and one patient reported no weakness pre-or postoperatively. Twelve patients noted no improvement in their weakness from preoperative levels, and six of these patients reported their weakness to be slightly worse postop- eratively. Two patients reported tumor recurrence, with amputation in one patient.
Discussion
MacFarlane
9 provided the first description of aggressive fibromatosis in the literature in 1832. Müller is credited with the description, coining the term "desmoid" in 1838 to describe the tendonlike band appearance of these tumors. 14 Mackenzie further described these lesions as an infiltrating fibroblastic proliferation without any inflammatory response and no features of neoplasia. 10, 17 The rarity of these tumors is reflected in the case series available in the literature. Fasching 1, [20] [21] [22] Desmoid tumors were noted by Pack and Ehrlich 15 to account for 0.03% of all neoplasms. 6 They are generally thought to comprise fewer than 3% of all soft tissue neoplasms. Other authors have reported an incidence as high as 3.5 to 3.7%. 6, 8, 13 Extraabdominal desmoid tumors comprise approximately one-third of all reported cases, with up to 15% of these tumors being reported to arise in the head and neck. The most common site of occurrence in the head and neck includes 80% in the anterolateral aspect of the neck. 24 There is some question regarding the real incidence of these tumors, due to their being labeled as low-grade fibrosarcomas by some pathologists.
Histologically, these lesions are described as well-differentiated fibroblasts or myofibroblasts in an associated abundant collagen matrix (Fig. 1) , with scanty or absent mitotic activity or other atypical cytological features. 1, 5, 17 Differentiation of this tumor type from fibrosarcoma is essential, as desmoid tumors do not possess the tendency for metastasis. However, their local invasion along facial planes is ubiquitous and often involves nearby vascular and/or neural structures. There is reported involvement of the epineurium without further invasion to deeper neural structures. 7, 8 Although considered well-circumscribed, no capsular formation has been noted with this lesion, which further differentiates it from fibrosarcoma. Recently, Seinfeld et al. 19 have proposed the assessment of the c-KIT mutational status of desmoid tumors.
Radiological evaluation of this lesion has relied on computed tomography and magnetic resonance imaging scans. Magnetic resonance imaging is considered superior in evaluating of the pattern of tumor growth as well as the involvement of nearby structures. Desmoid tumors of the deep structures are described as having a fusiform appearance, with subcutaneous tumors being more stellate in nature. 23 On computed tomography scans, the lesion appears hyperattenuated with significant enhancement after the application of contrast material. 1 Magnetic resonance imaging characteristics include a lesion that is hypointense to isointense relative to muscle on T1-weighted imaging, and with a signal intensity similar to fat on T2-weighted images 23 ( Fig. 2) . It is considered essential for patients to undergo at least one of these two imaging modalities prior to excision of the lesion to demonstrate extent of the lesion and involvement of local structures. Imaging helps to provide optimal surgical planning, allowing the surgeon preoperatively to weigh the possibility of GTR versus subtotal resection.
Resection is aimed at as complete resection of the tumor load as possible, and is currently considered the mainstay of treatment. Biopsy sampling of these lesions can prove difficult, and most biopsy specimens are inconclusive for diagnosis. Furthermore, biopsy sampling exposes the patient to the risk of neurological injury-such injury may be due to associated nerves or fascicles spread over the surface of the tumor or adherent to the edges or periphery of the tumor. 18 Most authors advocate a margin of 2 to 3 cm beyond the edges of palpable tumor to achieve local control. 7, 8, 11, 21, 22 This recommendation is derived from the inability of the surgeon to clearly delineate the margins of the lesion during GTR due to the infiltrative properties of this tumor (Fig. 3) . Control of local recurrence has been cited by some as related to the extent of a clear margin obtained when the mass is excised. Authors of other studies indicate that there are no predictive factors available to determine tumor recurrence rates, however. [4] [5] [6] 14, 17 A local recurrence rate of 35 to 65% has been reported in some studies. Therefore, most authors advocate GTR only if vital structures can be spared. This is especially true in tumors of the head and neck region where total resection can lead to further refractory and disfiguring surgery after recurrence. Judicious resection of lesions in a manner that spares as much function as possible with close observation of recurrence is indicated. 4, 5 There is controversy in the literature concerning the use of primary or adjuvant radiation therapy to treat desmoid tumors. Wang and coworkers 24 advise that further therapy after resection of the lesion is unnecessary in tumors with microscopically residual disease. In patients with recurrence, further excision is considered effective and achieves good results in the absence of other contraindications. 16, 24 Other authors have demonstrated the value of radiotherapy in the primary or adjunctive treatment of desmoid tumors, and recommend the use of low-dose radiation or interstitial brachytherapy as an adjunctive treatment after resection or primary treatment of smaller lesions to avoid disfiguring or debilitating surgery. 6, 14 When used, the radiation dose fell within the range of 45 to 65 Gy. 1, 5, 6, 17 Kiel and Suit 6 noted that complication rates after radiotherapy can be minimized if careful attention is given to a technique including secondary field shaping and reducing field techniques. Most authors would agree and recommend further treatment in the setting of known positive resection margins with infiltrative disease, as there is some evidence of decreased local recurrence. However, it should be noted that complete regression of tumor might not be seen for up to 2 years after irradiation in primarily treated tumors or in those with residual tumor load.
Other treatment modalities have included traditional cytotoxic chemotherapeutic agents, hormonal therapy, nonsteroidal antiinflammatory drug therapy, vitamin K, warfarin, and vitamin C. 1, 11 Systemic therapy with doxorubicin has been the treatment of choice in most chemotherapeutic regimes. 11 The potential benefit in the use of such systemic therapy must be weighed against the morbidity associated with these regimes. Some authors noted an increase in the number of estrogen receptors and antiestrogen binding sites in these tumors, and the use of tamoxifen has been recommended. 8 Further investigation into the c-KIT gene has been proposed, which would determine response to the imatinib mesylate therapy that is used in other gastrointestinal stromal tumors. 19 No case series has included a large enough sample size to adequately demonstrate the benefits of any of these pharmacological therapies in the treatment of desmoid tumors.
Conclusions
Based on this series of large and often-reoperated tumors and a review of the literature, a number of conclusions can be drawn. Desmoid tumors are slow-growing, fibrous, nonmalignant lesions with a low propensity for metastasis. These lesions are recognized as having a high incidence of infiltration into surrounding structures with invasion into local structures. Adequate imaging studies should be obtained to assist the surgeon in planning for en bloc resection when possible. If the lesion cannot be removed with a surrounding cuff of normal tissue, functionsparing surgical intervention is still considered the treatment of choice. Residual tumor mass may be treated with radiotherapy or brachytherapy in the range of 4500 to 6500 cGy, but the use of this treatment should be balanced against radiation morbidity. Long-term follow-up with imaging studies is needed to determine tumor recurrence.
